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1 | INTRODUCTION

Lisa Hensel

| Oliver C. Schultheiss | Cornelia Niessen

Abstract

We meta-analytically examined correlations between task-based and self-report
thought control measures as well as potential moderators. Results of a frequentist
meta-analysis indicate that the two measures do not overlap, r = .07, 95% CI
[-0.01;0.15] (k = 20; N = 1194); subgroup analyses for different self-report mea-
sures r = .12; 95% Cl [-0.06;0.30] and r = .03, 95% Cl [-0.05;0.11], respectively.
Additionally, we found no evidence for the presence of moderators. To further test
whether the identified effect size is more consistent with a null effect or the assump-
tion of a positive association, robust Bayesian meta-analyses were conducted. We
did not obtain sufficiently strong evidence to decide for or against a null effect. In
sum, our findings suggest that task-based and self-report thought control measures
might capture different psychological processes and thus call for more research on

the different underlying processes and constructs they measure.
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one's thoughts is of great interest in both clinical and non-clinical psy-

chological research. Researchers measure thought control with stan-

Facing problems and coping with unwanted thoughts are a regular
part of human life. Thought control ability, defined as the ability to
control one's intrusive, unpleasant or unwanted thoughts (Luciano
et al., 2005; Williams et al., 2010), is thus an important skill, as it helps
regulate emotions (Engen & Anderson, 2018; Erdelyi, 2006;
Gagnepain et al., 2017; Geraerts et al., 2010; Ngrby, 2015, 2017),
maintain task focus and cognitive flexibility (van Vugt & van der
Velde, 2018), preserve a positive self-perception (Gobel &
Niessen, 2021; Sedikides & Green, 2009), and maintain beliefs,
attitudes (Waldum & Sahakyan, 2012), relationships (Freyd, 1996) and
a generally positive and coherent self-image (Anderson &
Hanslmayr, 2014; Fawcett & Hulbert, 2020). The ability to control
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dardized laboratory tasks requiring inhibitory control, such as the
think/no-think paradigm (TNT; Anderson & Green, 2001; Anderson &
Weaver, 2009), and with self-report questionnaires (e.g., Thought
Control Ability Questionnaire [TCAQ]; Luciano et al., 2005). Anderson
and colleagues assume that memory inhibition, initiated by intention-
ally avoiding recall of a specific thought, is the main mechanism caus-
ing reduced memory access in the TNT (Anderson & Green, 2001;
Racsmany et al., 2011). Questionnaires such as the TCAQ aim to
assess individual differences in the perceived control of intrusive,
unwanted thoughts (Feliu-Soler et al., 2019; Luciano et al., 2005). But
how well do self-report questionnaires capture the process that the
TNT is intended to reflect? Is there sufficient convergence to trust
self-report questionnaires as an indicator for the process assessed by
the TNT paradigm?
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Although there is clear theoretical overlap between the two mea-
sures, published empirical data on their association with one another
are scarce (for exception, see Catarino et al., 2015; Kipper et al., 2014;
Waldhauser et al., 2018). However, we assume that the respective data
have often been collected without being explicitly reported, as self-
report measures are often part of the TNT procedure, but not central to
the research question. To our knowledge, no line of research has
directly addressed this question, but similar debates about task-based
versus self-report measures exist in the contexts of inhibition (Von
Gunten et al., 2020), self-regulation (Enkavi et al., 2019), and self-
control (Dreves et al., 2020). Wennerhold and Friese (2020) argue that
small-to-zero correlations between self-report and behavioral measures
are a common phenomenon that is often due more to substantial theo-
retical differences than to psychometric properties.

The main aim of the present study is to meta-analytically investi-
gate the consistency and effect size of the relationship between task-
based and self-report measures of thought control in the extant litera-
ture. Furthermore, we want to test whether inconsistencies in effect
sizes are due to methodological artifacts or potential moderator vari-
ables. In addition, we aim to discuss commonalities and differences

between the two assessment methods based on our findings.

1.1 | Thought control

Thought control is a cognitive control concept that refers to the sup-
pression of unwanted, intrusive thoughts—that is, deliberate attempts
to not think about specific memory contents (Luciano et al.,, 2005;
Wegner et al., 1987). Originally, the term “thought control” emerged
from research in clinical psychology, but as both clinical (e.g., depressed
patients) and non-clinical samples experience unwanted thoughts with
similar form and content, individual differences in dealing with these
thoughts have gradually become a focus of mainstream psychological
research.

To assess thought suppression and its efficacy, Wegner et al.
(1987) designed the famous “white bear” experiment instructing par-
ticipants to not think about a specific target, (i.e., a white bear) and to
ring a bell when they think about it. Since then, researchers have
developed alternative experimental thought suppression tasks based
on this procedure (e.g., Grisham & Williams, 2009; Rassin, 2003), but
have also designed self-report questionnaires to capture correspon-
ding self-attributed abilities (Feliu-Soler et al., 2019).

Thought control can also be seen as a mental control strategy
involving inhibitory control processes that prevent the targeted reac-
tions or thoughts from interfering (Anderson & Huddleston, 2011;
Luciano et al., 2005). In 2001, Anderson and Green introduced the
TNT paradigm, which provides an alternative way to study the success
of active thought suppression in a standardized, task-based setup. The
paradigm assumes that thought suppression attempts elicit intentional
inhibitory control processes, which then hinder the retrieval of the to-
be-suppressed memory. There is also neurocognitive evidence
suggesting that thought suppression activates a general executive

control mechanism in the lateral prefrontal cortex, which is also

involved in stopping motor responses (Anderson & Hanslmayr, 2014).
Levy and Anderson (2008) further propose that individual differences
in thought control can be explained by pre-existing differences in
executive control ability. Although other factors, such as the type of
suppression strategy, might influence the success of thought suppres-
sion (e.g., Hertel & Calcaterra, 2005), the existence of a general under-
lying inhibitory mechanism suggests a trait-based view of thought

control ability.

1.2 | The measures

1.21 | Think/no-think task (TNT)

On the TNT, participants first study and practice a list of word pairs
(cue-response), which are evenly split into three groups: baseline, think,
and no-think. In the main phase of the experiment, think and no-think
cue words are presented and participants are instructed to further
maintain and strengthen or actively suppress the studied association,
respectively, as typically indicated by green or red font. Baseline word
pairs only serve to calculate the TNT effect and thus are not processed
any further during this phase. In a final recall test, participants are
instructed to again recall the response words for all cue words, regard-
less of the instructions given in the previous phase. The typical pattern
of results is that individuals have a better memory for baseline com-
pared to no-think word pairs, which provides evidence for active sup-
pression that goes beyond passive memory loss. This suppression
effect is primarily attributed to memory inhibition (Anderson &
Green, 2001; Anderson & Huddleston, 2011)—that is, active avoidance
of a specific thought results in its decreased mental activation. It there-
fore supports the idea of an effective inhibitory control mechanism and
a general ability to suppress unwanted memories (Anderson &
Green, 2001). As the TNT compares experimental conditions within
each participant, it can also be used to calculate individual thought con-
trol ability measures by subtracting no-think recall from baseline recall
(Anderson & Green, 2001) and thus assess individual differences.

As research has progressed, the TNT has been modified in various
ways: There are versions differing in the number of stimuli and suppression
attempts (e.g., Anderson & Green, 2001; Anderson & Huddleston, 2011;
Hanslmayr et al., 2010), stimulus valence (e.g., Joormann et al., 2005; van
Schie et al., 2013) and type (e.g., autobiographical memories; Noreen &
MacLeod, 2013). However, as all subsequent TNT versions draw on the
original TNT (Anderson & Green, 2001), rely on the same underlying mech-
anism (i.e., inhibitory memory control) and usually yield comparable results
concerning the suppression effect (Anderson & Huddleston, 2011; Niessen,
Gobel, Siebers, & Schmid, 2020), we assume that they all represent valid
procedures for assessing thought control ability.

1.2.2 | Self-report thought control measures

Self-report questionnaires are practical and efficient instruments for

assessing thought control. Over the vyears, several self-report
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guestionnaires with somewhat diverging validity domains have
emerged: In 1994, Wegner and Zanakos introduced the White Bear
Suppression Inventory (WBSI) to capture dispositional thought sup-
pression tendencies using 15 items. However, subsequent validation
studies questioned its unidimensional structure and revealed at
least two subscales (experience of unwanted intrusive thoughts,
attempts to suppress thoughts). Moreover, based on theoretical ana-
lyses and empirical findings, they concluded that the WBSI measures
suppression failure and difficulties in thought control rather than
dispositional suppression tendencies (Hoping & de Jong-Meyer, 2003;
Rassin, 2003; Williams et al., 2010).

The 30-item Thought Control Questionnaire (TCQ; Wells &
Davies, 1994) assesses the extent to which individuals use various
strategies to control unwanted and unpleasant thoughts. It includes
the subscales of distraction (replacing the to-be-suppressed thought
with other positive thoughts), worry (replacing the thought with other
negative thoughts), social control (obtaining support in coping with
the thought), punishment (getting angry with oneself for having the
thought), and reappraisal (assessing the thought more neutrally;
Valdez & Lilly, 2012; Wells & Davies, 1994). As neither of the afore-
mentioned questionnaires distinguishes between thought control ten-
dencies and the ability to control one's thoughts, Luciano et al. (2005)
developed the unidimensional Thought Control Ability Questionnaire
(TCAQ), which assesses the ability to control one's thoughts and intru-
sive cognitions using 25 items. Lastly, the Profiles of Everyday
Thought Suppression questionnaire (PETS; le, 2014) measures the fre-
guency of suppressing different unwanted thoughts in order to iden-
tify interindividual differences in everyday thought suppression. The
PETS includes 60 items representing 14 factors (e.g., aggression).

In a study assessing psychometric properties of the TCAQ, such
as its reliability, Williams et al. (2010) also investigated the relation-
ships among several self-report thought control measures, including
the TCAQ, the TCQ, and the WBSI. The TCAQ negatively related to
the WBSI and the WBSI subscales, confirming that the WBSI indeed
assesses failure to suppress thoughts instead of suppression tendency
(Rassin, 2003; Williams et al., 2010). Additionally, the TCAQ nega-
tively related to the TCQ (Williams et al., 2010). However, associa-
tions between the TCAQ and TCQ subscales (distraction, worry, social
control, punishment, reappraisal) varied in terms of strength and direc-
tion. Distraction correlated positively with the TCAQ, worry and pun-
ishment correlated negatively with the TCAQ, and social control and
reappraisal did not correlate with the TCAQ at all.

1.3 | The relationship between task-based and
self-report measures of thought control

The TNT is usually conducted under controlled laboratory conditions
and with neutral stimuli. It is therefore shielded from internal
(e.g., previous experiences) and external (e.g., distractions) interfer-
ences and provides a relatively pure, non-distorted measure of indi-
vidual thought control. The suppression effect has also been found

with negative stimuli (Depue et al., 2006; Kipper et al., 2014) and

with autobiographical memories (Noreen & MacLeod, 2013), demon-
strating that it is not limited to neutral word pairs. However, it is
important to note that some studies also failed to find suppression
effects for emotional and especially negative stimuli, suggesting that
although controlling negative memories seems possible, it might be
harder compared to neutral content (e.g., Marx et al., 2008; Narby
et al., 2010). To further examine the external validity of the TNT, its
correlates and consequences outside the laboratory have also been
addressed (Gobel & Niessen, 2021; Niessen, Gobel, Siebers, &
Schmid, 2020; Streb et al., 2016). For example, findings for the TNT
show that higher thought control ability predicts lower intensities
of intrusive memories after trauma (Streb et al., 2016) and protects
well-being and self-esteem (Gobel & Niessen, 2021). Additionally,
psychometric investigations of self-report questionnaires revealed
that the TCAQ negatively relates to anxiety, stress, depression, and
obsessive-compulsive symptoms; that is, markers of emotional
vulnerability (Luciano et al., 2005; Williams et al., 2010). The WBSI-
Intrusion scale also moderately relates to measures of anxiety and
depression (Hoping & de Jong-Meyer, 2003).

Some evidence suggests that people are generally capable of hav-
ing insight into their thought suppression activities. Friedman and
Castel (2011) showed that people were able to make valid predictions
about what they would remember and forget in an experimental
setup. Grisham and Williams (2009) corroborated this observation by
showing that self-reported thought control ability significantly pre-
dicts the frequency of intrusions during an experimental thought
suppression task, even when controlling for depression and anxiety.
Moreover, the negative correlation between involuntary intrusion
ratings during the TNT main phase and subsequent forgetting in the
final recall test (e.g., Levy & Anderson, 2012; van Schie & Anderson,
2017) indicates that people are able to monitor their thought control
performance.

According to Wenzlaff and Wegner (2000), believing in one's
mental control abilities is also crucial for successful engagement in
thought control activities. This, too, would suggest a positive correla-
tion between task-based and self-report thought control measures. In
the related research field of self-control, for example, some studies
find a moderate correlation between self-report and behavioral mea-
sures (for an overview, see de Ridder et al., 2012).

However, standardized laboratory tasks and self-report question-
naires do not necessarily measure interchangeable psychological con-
structs. There can be various reasons for a lack of convergent validity,
such as low reliability or low validity of one or both measures
(Barkley & Fischer, 2011), or differences in the underlying constructs
they actually capture (e.g., Sharma et al., 2014).

Noreen and MaclLeod (2015) explored inhibitory control using
several different memory and behavioral inhibition tasks. They com-
pared the TNT with a variant of the retrieval-practice task (Storm
et al., 2006), both of which assess memory inhibition abilities.
Although they found standard inhibitory forgetting effects in both
tasks, the results were not correlated. There was also no significant
relationship between the TNT and behavioral inhibition measures

such as the Stroop-Color Naming (adapted from Trenerry et al., 1989)
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and the Go/No-Go (Schulz et al., 2007) task. At first glance, this pat-
tern of results raises questions about underlying common inhibition
processes and therefore also about whether all tasks measure the
same core inhibitory control construct.

Wennerhold and Friese (2020) contributed to a parallel debate in
the self-control and inhibitory control literature by arguing that there
are often fundamental differences between self-report and task-based
measures that go beyond psychometric issues—that is, the two mea-
sures likely focus on different core aspects of the underlying theoreti-
cal construct. More specifically, they consider differences between
typical and maximum performance (i.e., self-report measures are often
designed to assess typical performance, whereas task-based measures
rather assess maximum performance), single measurement versus
repeated performance (i.e., self-report measures aggregate different
instances of behavior, whereas task-based measures usually rely on a
point assessment), and domain-specific behavioral differences
(i.e., self-report measures usually capture general, cross-domain ten-
dencies, whereas task-based measures represent narrower, domain-
specific constructs) to be responsible for the lack of convergence. We
assume that these mechanisms and explanations can also be applied
to the assessment of thought control.

Based on these considerations and previous findings, differences
between TNT data and thought control questionnaire data seem
more likely than perfect agreement. Although there is evidence for a
common, underlying inhibitory control mechanism (Anderson
et al., 2004; Anderson & Green, 2001; Levy & Anderson, 2008) that
should be reflected in both behavioral and self-report measures, dif-
ferences in the assessed performance level (i.e., the TNT likely
assesses maximum performance, whereas self-report questionnaires
capture typical performance), differences in performance frequency
(i.e., the TNT is usually conducted once, whereas questionnaire items
refer to recurrent thought control attempts in everyday life) and
domain-specific variations (i.e., self-report questionnaires usually
focus on everyday experiences and therefore capture a wider field
of inhibition than a standardized laboratory task) cannot be
dismissed. Even if psychometric properties were perfect, these
fluctuations would account for differences between task-based and
self-report measures.

Taken together, we assume a positive association between TNT
and self-report thought control measures, because the targeted con-
structs overlap and are assumed to tap the same underlying inhibitory
control mechanism. However, given the different methods of assess-
ment involved, we considered it reasonable to expect only a medium

correlation between the two measures.

14 | Studyaim

The primary focus of this meta-analysis is the association between
two different methodological approaches to assess thought control,
the experimental TNT task and self-report thought control ques-
tionnaires. Moreover, we aim to explain the observed between-

study variance by investigating potential moderators such as mean

age and gender composition of the samples, publication status, pre-
sentation order of the assessment methods, and type of self-report
measure used.

We examine age and gender because both variables are fundamen-
tal sample characteristics that vary among studies and could therefore
have an impact on the studied associations. For example, there is some
evidence that cognitive performance and inhibition ability may decline
with age (e.g., Anderson et al, 2011; Murman, 2015), that women
report engaging in more (unsuccessful) thought suppression activities
(Wegner & Zanakos, 1994), and that men report higher thought control
abilities (e.g., Peterson et al., 2009; Williams et al., 2010). These findings
may be a consequence of more rumination and unsuccessful thought
suppression attempts in women, but also reflect gender differences in
the social acceptability of experiencing and expressing emotions
(Robinson & Clore, 2002). Following the recommendations of Hunter
and Schmidt (2004), we also investigate publication status, as published
studies often produce higher effect sizes than unpublished material
(Simmons et al., 2011). Additionally, researchers have pointed out that
preceding measures may impact later measures (e.g., Finley et al., 2015;
Schultheiss & Pang, 2007). Thus, considering procedural aspects of the
studies by investigating the order of presentation of the two thought
control assessment methods appears to be appropriate. Furthermore,
as there are different self-rating questionnaires that assess thought
control, and some may be more valid than others, we also included the
type of measure as a moderator variable.

For transparency and to facilitate future updates of this meta-
analytic research, we made our data set and calculations publicly avail-

able on the Open Science Framework (https://osf.io/mqzrp).

2 | MATERIALS AND METHOD

21 | Inclusion criteria

To be included in the meta-analysis, studies had to meet the following
criteria: (1) studies must have reported both the TNT (Anderson &
Green, 2001) and one of the following self-report thought control
measures: TCQ (Wells & Davies, 1994), TCAQ (Luciano et al., 2005),
WABSI (Rassin, 2003), or PETS (le, 2014). (2) The sample size and corre-
lation between task-based and self-report measures of thought con-
trol must be available. (3) Studies must report which TNT indicator
the findings are based on (e.g., baseline minus no-think) and the mean
score of the self-report thought control measure. (4) The TNT must be
conducted in a laboratory setting and in the native language of partici-

pants when employing verbal stimuli.

2.2 | |Literature search

We conducted a systematic literature search for English- and
German-language studies that assessed thought control with the TNT
task and reported a self-report thought control measure. We identi-

fied the original article of the TNT paradigm (Anderson &
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FIGURE 1 Literature search and study
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Green, 2001) and in turn screened all subsequent articles that cited
this original article in the following databases: PsycINFO, Web of Sci-
ence, and Google Scholar. We then systematically searched for all of
the existing self-report measures within the cited articles. Further-
more, we directly contacted researchers who work with the TNT and
sent out calls for data through various mailing lists (German Psycho-
logical Society, Society for Personality and Social Psychology). The
first study search was closed in April 2021 and revealed 15 studies. In
a second attempt, we again contacted more than 50 researchers
working with the TNT and were able to identify three more studies
until January 2022. The final database resulting from these various

search processes consists of 18 studies (see Figure 1).

2.3 | Coding of study characteristics

Both first authors independently coded all relevant information from
the eligible studies, using a classification system including all variables
of interest and a short description for each. Specifically, it included
the following variables: (a) TNT indicator, (b) self-report thought con-
trol measure, (c) correlation between TNT and self-report thought

control measure, (d) sample size, (e) publication status, (f) presentation
order of thought control measures, (g) gender composition, (h) mean
age, (i) reliability of self-report thought control measure. Data was
marked as missing if a variable could not be determined based on the
given information and we were unable to obtain it by contacting the
respective author(s).

Different self-report questionnaires capture different core
aspects of thought control that vary in their content, which may lead
to correlations in opposite directions. Thus, we inverted the WBSI
and TCQ-Worry correlations for theoretical reasons and due to corre-
lational evidence (see above).

For all of the coded variables, interrater reliability was satisfactory
to excellent, with coefficients ranging from .89 to 1.00. All discrepan-
cies were resolved by discussion, which led to complete agreement
between the coders.

24 | Meta-analytic procedures

Analyses were conducted in R (R Core Team, 2017) using the meta

package (Schwarzer, 2007). We applied the random effects model
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instead of the fixed effects model, as the latter posits a single true
effect size among all identified studies. The random effect model
assumes that the true effect sizes vary across the aggregated studies
(Berkey et al., 1995; Borenstein et al., 2014). We began our analysis
by investigating the overall relationship between the TNT
(Anderson & Green, 2001) and self-report thought control measures
with the metacor function (Schwarzer, 2007). Metacor automatically
z-transforms all study correlations, which are then used as effect sizes.
To further address possible heterogeneity issues stemming from dif-
ferences between self-report questionnaires, we conducted subgroup
meta-analyses based on the type of self-report measure.

In addition to estimating the overall correlation, we performed
moderation analyses using the metareg function (Schwarzer, 2007) for
continuous moderators (participant mean age, proportional gender
composition) and analysis of variance (aov function; Chambers
et al., 1992) for categorical moderators (publication status, presenta-
tion order of the assessment methods, type of self-report measure).
Due to mostly small sample sizes of the included studies, all analyses
were estimated using the restricted maximum likelihood method (for
further details see Novianti et al., 2014; Viechtbauer, 2005).

To counteract possible bias due to the small sample sizes, we
also ran trim-and-fill analysis using the trimfill function (Schwarzer,
2007). Trim-and-fill is a method for data augmentation which esti-
mates the number of missing studies because of the inhibition of
extreme results (Viechtbauer, 2010). The method's foundation is to
first remove (trim) the smaller studies that cause funnel plot asym-
metry; second, to estimate the true center of the funnel; and third,
to replace the excluded studies and their missing counterparts (fill;
Duval & Tweedie, 2000). Trim-and-fill provides an estimate of miss-
ing study numbers and adjusted results of the meta-analysis inte-
grating the filled studies.

In addition, we performed outlier analysis to determine whether
the pooled effect size estimate is robust—that is, that the effect size
found does not depend on extreme effect sizes of particular studies
(Viechtbauer & Cheung, 2010). Studies are considered outliers if their
confidence interval does not overlap with the confidence interval of
the pooled effect (Viechtbauer & Cheung, 2010). To conservatively
evaluate the effect size, the calculations are then performed without
the identified outliers.

2.5 | Correction for measurement error

Following Hunter and Schmidt (1990), we corrected for imperfect reli-
ability of self-report thought control measures. Specifically, we con-
trolled for measurement error, as observed correlations are usually
attenuated. We corrected for measurement error at the individual
level by dividing the respective correlation by the product of the
square roots of the reliability coefficients of the TNT and the self-
report thought control measure (for detailed information see
Borenstein et al., 2014; Hunter & Schmidt, 1990). All obtained reliabil-
ity measures were Cronbach's alpha coefficients. However, seven of
the 18 studies did not report sufficient reliability measures. In three of

these cases, we used the mean reliability level of the corresponding
self-report measure across all included studies with valid information.
In the remaining four cases, missing coefficients were replaced with
the reliability coefficient from the measure's validation study. For the
TNT, no explicit reliability estimates were reported, because the TNT
was conducted only once in each of the studies. Generally, it is not
reasonable to repeat the paradigm within persons as the suppression
effect can only be induced once. Retest coefficients were therefore
not available, and internal consistency is not typically calculated for
recall item lists. Therefore, we set the TNT's reliability to 1. While this
may be an unrealistically high estimate, it also limits the effect size
inflation that a correction for reliability <1 would incur.

3 | RESULTS

3.1 | Descriptive statistics

We found 18 studies that satisfied our criteria. Because one of these
studies was split into two substudies testing different samples and
another in two substudies with different presentation orders, this
resulted in k = 20 samples (N = 1194). Four of the 18 studies have
not been published so far. Published studies were dated from 2003 to
2020. Unpublished studies covered a time period ranging from 2016
to 2021. The samples' average age ranged from 18.50 to 35.77 years.
Of the 1194 participants 743 were women (62.23%), 450 participants
were men (37.69%), and one person nonbinary (0.08%). Table 1 lists
sample sizes, self-report thought control measures, and Pearson cor-
relations, which ranged from —.248 to .559.

3.2 | Overall correlation

Across k = 20 samples, we found that the pooled association between
the TNT and self-report thought control measures was not significant
(Z = 1.72, p = .085). The correlation was positive and small, r = .07,
95% Cl = —0.01 to 0.15 (see Figure 2). Observed correlations varied
considerably across studies, with variation being greater than would
be expected from sampling error alone (Q(19) = 35.45, p = .012;
72 = .01, 95% Cl: [0.002;0.085]). This implies that a substantial pro-
portion of the observed variance is attributable to between-study dif-
ferences, justifying the search for potential moderators.

Egger's test indicated no funnel plot asymmetry, t(18) = 2.09,
p = .051, intercept = —0.21, 95% Cl = [0.34;-0.08]. Funnel plot
asymmetry can originate from publication bias (loannidis &
Trikalinos, 2007). However, the absence of an effect should be inter-
preted with caution, as our results suffer from a low power due to the
small sample size. The funnel plot did not indicate an absence of cor-
relations close to zero (see Figure 3).

The trim-and-fill analysis imputed three more studies to our data-
base. Subsequent results show a slightly smaller effect of r = .02
(Z = 0.40, p = .692). Together, the observed and filled correlations
varied considerably across studies, with more variation than would be
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TABLE 1  Overview of studies in descending order of correlation, including sample size, self-report thought control measure and correlation

between TNT and self-report thought control measure
Number Study N Self-report thought control measure r
1 Waldhauser et al., 2018 24 WBSI .559¢
2 Catarino et al., 2015 36 TCAQ .500
3 Kupper et al., 2014 24 TCAQ .380¢
4 Streb et al., 2016 24 TCQ-Worry .230°¢
5 Hensel et al., 2021 55 TCAQ .188
6 Legrand et al., 2020 23 TCAQ .183
7 Peters, 2012 | 89 WABSI-Intrusion .158¢
8 Gobel & Niessen, 2019? | 66 TCAQ .105
9 Jackel & Sievers, 2016 59 WABSI-Intrusion .050¢
10 Peters, 2012 11 136 WBSI-Intrusion .044¢
11 Wessel et al., 2020 36 WBSI-Intrusion .038¢
12 Peters, 2012 IlI 75 WBSI-Intrusion .020¢
13 Marx et al., 2008 48 WBSI-Intrusion .013¢
14 Niessen, Gobel, Lang, & Schmid, 2020 158 TCAQ -.019
15 Peters, 2012 IV 87 WBSI-Intrusion —.030°
16 Gobel & Niessen, 20197 1l 49 TCAQ —.063
17 Hertel & Gerstle, 2003 61 WBSI —.079°¢
18 Eckstein, 2017° | 41 WBSI-Intrusion —.080°
19 Eckstein, 2017° Il 42 WBSI-Intrusion —.100¢
20 James, 2020 61 TCAQ short —.248

Abbreviations: TCAQ, Thought Control Ability Questionnaire; TCQ, Thought Control Questionnaire; WBSI, White Bear Suppression Inventory.
aStudy was split due to different presentation order.
bStudy was split due to differences in sample.
“Correlations inverted due to the content composition of the questionnaire.
dCorrelation inverted due differences in the calculation of the TNT indicator.

FIGURE 2

Study Total
Waldhauser et al., 2018 24
Catarino et al., 2015 36
Kupper et al., 2014 24
Streb et al., 2016 24
Hensel et al., 2021 55
Legrand et al., 2020 23
Peters, 2012 | 89
Gobel & Niessen, 2019 | 66
Jackel & Sievers, 2016 59
Peters, 2012 1l 136
Wessel et al., 2020 36
Peters, 20121l 75
Marx et al., 2008 48
Niessen, Gobel, Lang, & Schmid, 2020 158
Peters, 2012 IV 87
Gobel & Niessen, 2019 |l 49
Hertel & Gerstle, 2003 61
Eckstein, 2017 | 41
Eckstein, 2017 1l 42
James, 2020 61
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Random effects model
Heterogeneity: /> = 46%, ©° = 0.0136, p = 0.01
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Forest plot for the conducted meta-analysis of the correlation between TNT and self-report thought control measure
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FIGURE 3

expected from sampling error alone (Q(22) = 60.12, p <.001;
2 = .04, 95% Cl: [0.021;0.156)).

Using outlier analysis, we identified two studies that heavily
impact the pooled effect size. We removed them and reran the overall
analysis. Across k = 18 samples, we again found a slightly smaller cor-
relation of r = .03 (Cl: [-.03;.09]; Z = 0.86, p = .391; Q(17) = 17.05,
p = 451; 2 = <.001, 95% Cl: [0.000;0.029]).

3.3 | Moderator analyses

Age, gender, publication status, presentation order, and type of self-
report measure did not moderate the association between TNT and
self-report thought control measures, suggesting that moderators
could not explain a substantial amount of variance (Gender:
Z=-134,SE=0.23,p=.181; age: Z = —0.57,SE = 0.01, p = .567;
publication status: f(1) = 0.90, p = .358; presentation order:
fll) = 0.54, p = .471; type of self-report measure: f(1) = 0.67,
p = .426). However, again, the absence of moderator effects could

also be attributed to the low power.

3.4 | Subgroup frequentist meta-analyses for
TCAQ and WBSI-intrusion measures

We ran subgroup frequentist meta-analyses based on k = 8 samples
(N = 472) for the TCAQ and k = 9 samples (N = 613) for the WBSI-
Intrusion scale. Results show that the correlation between TCAQ and

Funnel plot of the correlation between TNT and self-report thought control measure

TNT measures is slightly larger (r = .12; 95% Cl [-0.06;0.30];
72 = .05) than the correlation between WBSI-Intrusion and TNT
(r = .03, 95% CI [-0.05; 0.11]; 72 = .00). Yet, both are positive, very
small, and statistically insignificant. Additionally, there is no statisti-
cally significant subgroup effect (Q(1) = 0.73, p = .392), which indi-
cates that the correlations between the measures do not reliably
differ. However, it needs to be mentioned that the respective data-

bases are comparatively small.2

3.5 | Advanced analysis: Bayesian meta-analysis
We also performed a robust Bayesian model-averaged meta-analysis
using JASP version 0.14.1.0 (JASP Team, 2020). Compared to
frequentist meta-analysis, this approach allowed us to robustly esti-
mate the effect size by averaging across varying assumptions regard-
ing effect size, heterogeneity, and publication bias from prior
distributions. It also allowed us to test whether the observed effect
size is more consistent with a null effect or the assumption of a posi-
tive association between TNT and self-report thought control mea-
sures. Finally, this approach also makes it easier to update our findings
in the future as more evidence regarding the association between the
two types of measures accumulates (Gronau et al., 2021).

Following recommendations by Gronau et al. (2021), we used
default settings for the heterogeneity prior distribution (inverse
gamma distribution [1, 0.15]) and the publication bias weight function
(two-sided, cut-point at .05 and parameters a = [1, 1]). Based on

Cohen (1988) and findings resulting from similar research questions
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addressing the correlations between task-based and self-report
measures (e.g., Hofmann et al., 2005; Yovel et al., 2022), we settled
for r = .30 (medium effect size) for the alternative hypothesis. Thus,
we set the effect size prior distribution to Normal (0.30, 0.15) for
the alternative hypothesis of a positive association and to Normal
(0.00, 0.15) for the null hypothesis of no association between TNT
and self-reported thought control. Results indicated that for the
effect size neither the null nor the alternative hypothesis can be
ruled out, BF;o = 0.574, P(Model|data) = .365. Likewise, there was
no conclusive evidence for or against the assumption of heteroge-
neity, BF,; = 1.000, P(Model|data) = .500, and publication bias,
BF,., = 1.000, P(Model|data) = .333. The model-averaged effect size
was close to our previous estimate, r = .05, 95% Cl [-0.01;0.13]. The
heterogeneity estimate was 7 = .15, 95% Cl [0.04;0.36]. MCMC diag-
nostics were sufficient, with all R-hat values below 1.02 and all ESS
above 691.

The Bayes factor is a relative measure, and in this case, the
resulting BF o expresses how much more likely the proposed effect
(alternative hypothesis) is compared to the null effect. Unlike
frequentist approaches, the Bayes factor does not report a dichoto-
mous decision and instead quantifies the amount of support for each
hypothesis under consideration (Hoijtink et al., 2019). Generally, a
BF o of about 1 indicates that there is no preference for either the null
or the alternative hypothesis, whereas a BF, greater than 1 points
toward the alternative model and a BF ;o smaller than 1 points toward
the null model. The BF;o of 0.574 we calculated for our data implies
that the null model is 1.74 times more likely compared to the alterna-
tive model (1/0.574).

3.6 | Subgroup Bayesian meta-analyses for TCAQ
and WBSI-intrusion measures

To again address possible heterogeneity issues, we also performed
separate Bayesian meta-analyses for the TCAQ (k = 8) and the WBSI-
Intrusion scale (k = 9). Using the same prior setup as described above,
results for the TCAQ indicated no evidence for or against the null
effect (BF;o = 1.077, P(Model|data) = .519). Again, there was no evi-
dence for or against the assumption of heterogeneity BF,; = 1.000, P
(Model|data) = .500, and publication bias, BF,, = 1.000, P
(Model|data) = .333. The model-averaged effect size was slightly
smaller than the original estimate, r = .08, 95% Cl [-0.04;0.21]. The
heterogeneity estimate was r = .29, 95% CI [0.05;0.70].

For the WABSI-Intrusion scale, Bayesian meta-analytic results
pointed more toward the null than to the alternative medium-sized
effect, BF1p = 0.373, P(Model|data) = .272). Again, there was no
evidence for or against the assumption of heterogeneity BF,; = 1.000,
P(Model|data) = .500, and publication bias, BF,, = 1.00, P
(Model|data) = .333. The model-averaged effect size was identical to
the original estimate, r = .03, 95% Cl [-0.05;0.11]. The heterogeneity
estimate was 7 = .10, 95% CI [0.03;0.26].

Whereas the Bayesian meta-analytic results do not allow to draw

any conclusion with regard to the relation between TCAQ and TNT,

the relation between WBSI-Intrusion and TNT tends to be more con-
sistent with the null than with a medium effect size by a factor of
2.68 (1/0.373).

4 | DISCUSSION

Based on 20 samples, frequentist and robust Bayesian meta-analyses
showed that TNT and self-report thought control measures do not
substantially correlate with each other. Although results of the overall
robust Bayesian meta-analysis point toward a null correlation
(BF0 < 1), the Bayes factor does not provide clear evidence for or
against a null correlation. Results of the subgroup analyses indicate
that the average correlation between TNT and TCAQ is slightly higher
than between TNT and WBSI-Intrusion scale, but effect size estimates
are still low and non-significant. Robust Bayesian meta-analyses con-
firm this pattern of results: They do not provide evidence for either a
medium-size or a null effect for the TNT-TCAQ relation, but rather
tend toward a null effect for the TNT-WBSI-Intrusion relation. In
addition, results of the trim-and-fill and outlier analyses fit into our
overall findings which indicate a lack of an overlap between task-
based and self-report measures of thought control ability: Both
corrected analyses shifted the medium correlation even further
toward zero.

Overall, our findings show that there is rather low convergence
between task-based and self-report thought control measures. The lit-
erature suggests several explanations for this small correlation. A pos-
sible explanation is that limited introspective insight into thought
control processes prevents persons from appropriately assessing their
own abilities. However, a few empirical findings call this account into
question by showing that persons do have some insight into their abil-
ity to control their thoughts (Friedman & Castel, 2011; Grisham &
Williams, 2009).

We rather argue that there are systematic differences between
task-based and self-report measures of thought control. The first of
these differences refers to the thought control demands imposed:
When completing the TNT task, participants are repeatedly instructed
and motivated to concentrate, put in effort, and strive for the best
outcome. In addition, the TNT is usually conducted in the laboratory,
where participants are shielded from external interferences and do
not experience distractions or competing tasks. Thus, we suggest that
the TNT measures maximum performance. In contrast, when complet-
ing questionnaire measures, participants are asked to rate experiences
that reflect their general thought control abilities, for example, “l am
usually successful when | decide not to think about something”
(TCAQ; Luciano et al, 2005). Given the questionnaires' general
wording and the diversity of everyday experiences that they
cover, this type of measure reflects average performance across
frequently unspecified contexts (Wennerhold & Friese, 2020). There-
fore, self-report questionnaires assess typical performance in a
decontextualized fashion, whereas the TNT captures maximum per-
formance on a specific laboratory task. However, this might not be

the only explanation for the comparatively low intercorrelation that
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we found, as existing meta-analytic findings on the association
between typical and maximum performance in other contexts tend to
yield moderate rather than low effects (e.g, r = .42; Beus &
Whitman, 2012).

Second, the TNT measures thought control at one particular point
in time and therefore also depends on fluctuating mental states: For
example, thought control becomes more difficult with sleep deprivation
(Harrington et al., 2021), exhaustion (van Schie & Anderson, 2017), or a
state of high anxiety (Marzi et al., 2014). Due to these and other fac-
tors, individuals may not be able to fully apply their thought control
skills when performing the TNT, which can reduce the correlation with
a person's self-report assessment of their general ability to control their
thoughts in daily life. Furthermore, thought control might also naturally
fluctuate within persons. Parallel debates regarding state and trait mea-
sures are held in the field of self-control (e.g., de Ridder et al., 2018;
Fleeson, 2004; Wennerhold & Friese, 2020), for example.

Third, the two assessment methods differ in the specific thought
control domains and strategies they primarily measure. The TNT is
usually conducted under controlled laboratory conditions, often with
explicit suppression instructions, and thus assesses a very specific and
small range of thought control (i.e., inhibition of word associations). In
contrast, questionnaire data are not limited to a single suppression
strategy and usually cover more than one domain (e.g., thoughts, emo-
tions). Overall, we argue that the TNT measures a narrower and the
guestionnaires a wider array of thought control activities and abilities.

In addition to our main results, the moderator analysis revealed
that none of the identified moderator variables significantly predicted
the observed between-study variance. Thus, neither age, gender, pub-
lication status, presentation order, nor type of self-report measure
explained a substantial amount of variance. It is notable that effect
size differences were at least somewhat independent of basic sample
characteristics (mean age, gender composition), highlighting the
robustness of our findings. However, as our samples' average age
range is relatively narrow, it might be that age differences within this
range are too small to impact the overall correlation.

Several studies report individual differences in self-reported
thought suppression: Women exhibit significantly higher (unsuccess-
ful) thought suppression scores than men in the WBSI (Wegner &
Zanakos, 1994), and men usually indicate having higher thought con-
trol abilities in the TCAQ (e.g., Peterson et al., 2009). However, to our
knowledge there is no evidence for gender differences in the TNT.
Differences in the questionnaire measures might therefore be of
minor importance for explaining the variance between task-based and
self-report measures of thought control.

Additionally, it is not surprising that we did not find publication
status to moderate the overall correlation. First, almost one-third of
the underlying studies comprising this meta-analysis remained
unpublished; second, none of the underlying studies focused primarily
on the association between task-based and self-report thought con-
trol measures.

We found that the presentation order of task-based and self-
report thought control measure did not affect correlations between

them. Although there is evidence that preceding measures affect later

ones (e.g., Finley et al., 2015), such that if self-report measures are
administered after the TNT, participants might reflect on their ability
to control their thoughts and thus assess their ability more appropri-
ately, our meta-analytic data show that these procedural aspects
had no effect on the overall correlation. Nevertheless, it might be
interesting to further explore how (task-based) thought control
experiences can affect more global self-evaluations. Incorporating
intrusion rating scales directly after suppression attempts (e.g., Levy &
Anderson, 2012; van Schie & Anderson, 2017) might be a promising
approach to connect task-based and self-reported thought control
success.

Lastly, we found that the type of the questionnaire did not mod-
erate between-measure associations. To some extent, this finding is
unexpected, as the underlying questionnaires focus on somewhat dif-
ferent content domains (e.g., dispositional tendencies regarding sup-
pression attempts, use of strategies to control unwanted thoughts).
However, it could also be explained by the rather low number of stud-
ies as the analyses might not have had enough statistical power to
detect systematic differences (cf. Hempel et al., 2013).

4.1 | Implications
One possible implication of our findings concerns the validity of vari-
ous thought control measures. The validity of the TNT is rooted in the
nature of the task itself, which documents how well individuals suc-
ceed in suppressing an association once they intend to do so.
But what evidence is there for the validity of self-report thought con-
trol measures? What are the processes that make a person attribute
more (or less) thought control capacity to herself or himself? This is
a largely unresolved question, because validation of such measures
typically follows a nomological network approach centered on
convergent, discriminant, and criterion validity relative to other self-
report measures—an approach whose usefulness for establishing a
measure's validity has been questioned (see Borsboom et al., 2009).
It typically does not attempt to examine the effects of variation in
actual thought control processes on scores of self-report measures
(cf. Bornstein, 2011; Borsboom et al., 2004) or entail a substantive
analysis of which types of memory a person draws on to arrive at a
response to items such as “It is very easy for me to stop having certain
thoughts” (Luciano et al., 2005). In the absence of such substantial
evidence for the validity of self-report thought control measures,
perhaps higher correlations with procedural measures like the one we
meta-analytically examined should not be expected.

Overall, our findings highlight the importance of theoretical

considerations regarding the measurement of thought control.

4.2 | Strengths and limitations
Our research has several strengths. By analyzing and discussing corre-
lations between the behavioral TNT task and self-report questionnaire

data, we provide a data-based and theoretically grounded overview of
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their relations. We combined frequentist with Bayesian meta-analysis
to distinguish absence of evidence from evidence of absence. Addi-
tionally, we identified a substantial amount of unpublished literature
and corrected for imperfect reliability in self-report measures.

Despite the aforementioned strengths, our study also has limi-
tations. Although we identified several unpublished studies, 20 sam-
ples represent a rather small dataset. We assume that in many
studies employing the TNT, self-reported thought control data
were collected as a control variable, but not always reported in the
resulting publications. Although we supplemented missing data
through individual queries, the presented study situation might be
incomplete. Moreover, analyses of heterogeneity, publication bias
analyses and moderator analyses must be interpreted with caution,
as possible effects are difficult to detect with small data bases like
ours. However, we argue that our meta-analysis still provides a
valuable contribution to research, as it approaches the topic under
study from a top-down perspective and systematically summarizes
current empirical findings. Thus, the present meta-analysis repre-
sents a snapshot of current nascent research, not a final evaluation
of a mature field (see Lakens et al., 2016). To future-proof our ana-
lyses, we have uploaded our database and scripts to the Open Sci-
ence Framework. This allows our data to be viewed, extended, and
used for future publications.

Furthermore, there is variance among the reported TNT tasks, as
they differ in aspects such as stimulus type (e.g., word-based
vs. picture-based) or suppression instructions (e.g., specific
vs. unspecific). There is meta-analytical evidence that the type of sup-
pression strategy employed might impact thought control success
(Stramaccia et al., 2021). Hence, we cannot rule out effects of varia-
tions of TNT task design in the meta-analyzed studies.

Likewise, we included different self-report thought control ques-
tionnaires in our meta-analysis that differ in their interpretation. As
described above, Williams et al. (2010) found that the TCQ, TCAQ,
WABSI and their respective subscales show complex associations with
each other. Additionally, findings by Streb et al. (2016) indicate that
the subscales of the TCQ differentially relate to the TNT. This makes
it particularly difficult to assess whether all of the included self-report
measures capture the same construct and should be treated equally.
We tried to limit this problem by considering their focus, by inverting
several correlations, and by conducting subgroup analyses. Still, there
might be a substantial amount of variance remaining, at least in the
overall calculations. Additionally, one study deviated from typical TNT
scoring and reported only the no-think value, which may have further
reduced comparability across studies, although we inverted the

respective correlation.

5 | CONCLUSION

In sum, the present findings show that task-based and self-report
thought control measures do not substantially overlap, which is prob-
ably due to differences in the respective underlying psychological pro-

cesses. Whereas the laboratory task aims at measuring memory

inhibition as a maximum performance outcome under specific con-
trolled conditions, self-report questionnaires try to cover a wider
range of inhibition strategies in everyday life. Our findings encourage
future research on differences between these measures, with a focus
on what each type actually assesses and when and why they overlap
or fail to overlap.
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ENDNOTES

! Individual thought control ability is usually measured by subtracting no-
think recall from baseline recall, with higher values reflecting higher
thought control ability. However, for one study we only obtained no-
think recall data with higher values indicating lower thought control abil-
ity. We therefore inverted the correlation obtained in this study before
conducting our analyses.

2 Detailed analyses and plots for the two subgroup analyses can be found
in the Data S1.
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